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(54) Electrophotographic photosensitive member, and process cartridge and 

electrophotographic apparatus having the electrophotographic photosensitive member 

(57) An electrophotographic photosensitive member has a support and a photosensitive layer provided on the 
support. The photosensitive layer contains a compound which is represented by the following Formula (1): . * 



(i ) 



wherein R, represents an alkyl group or an alkenyl group, R 2 , R 3 . R 4 and R 5 are the same or different and each 
represent a hydrogen atom, an alkyl group or an alkenyl group, and X, and X 2 are the same or different and each 
represent a hydrogen atom, an alkyl group, an alkenyl group or an acryloyl group, provided that X, and X 2 are not 
hydrogen atoms at the same time. 
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Description 

BACKGROUND OF THE INVENTION ^ - 

5 Field of the Invention . . - . ' 

[0001] This invention relates to an electrophotographic photosensitive member and a process cartridge and an elec- 
trophotographic apparatus which have the electrophotographic photosensitive member. 

10 ■ Related Background Art .. 



[0002] A number of methods "as disclosed in U.S. Patent No. 2.297.691 and' Japanese Patent Publications No. 
=-42-239-1 0-and No-4-3-24748-are-conventionally known^ 

ing an electrostatic latent image on a photosensitive member by utilizing a photoconductive material and by various 
>5 ■ means, subsequently developing the latent image by the use of a developer (hereinafter "toner"), and transferring the 

toner as a toner image to a transfer medium such as paper as occasion calls, followed by fixing by means of a heat 

roller or the like. 

[0003] The step of forming an electrostatic latent image in this electrophotographic process is. stated in greater detail, 
a step where a photosensitive member surface constituted of a-Se ; a-Si or an organic photoconductive material is 
so charged uniformly by corona charging, or contact charging making use of a conductive roller and thereafter an optical, 
image of a copying original or a dot pattern formed by the action of laser light is exposed to form the electrostatic latent 
image. In this charging step : active substances such as ozone and NO x are known to be generated. Also, in some 
cases, active substances such as ions are contained in transfer mediums such as paper 

[0004] However the ozone and NO x generated in the above step and the active substances contained in transfer . 
25 mediums may act on the photosensitive member to cause a variation of potential and an increase in residual potential, A 

and may adversely affect electrophotographic performance and images to cause, e.g. . unfocused images and smeared 
. images and cause a lowering of running performance of the photosensitive member. In particular, organic material ' 

photosensitive members have a low resistance to ozone and NO x and moreover are often used under negative charg- . 

ing ; which is causative of ozone in a large quantity. Thus/ the generation of ozone and NO x is a great problem Also, 
w the active substances contained in transfer mediums may be complexly causative of poor development 

[0005] To solve such problems, proposals are made on methods such that (1) a fan is provided in the machine body 

to exhaust any difficulty-causative substances. (2) a process is introduced by which any deteriorated portions of the 

photosensitive member surface can always be removed, (3) organic photoconductive materials resistant to the active 

substances as stated above are selected and (4) an antioxidant or ananti-deterioration agent is added in the photo- 
ns sensitive member. However the method (1) has a problem on exhaustion efficiency: (2). a problem on. mechanical 

durability of the photosensitive member: and (3) and (4). a problem of a difficulty in achieving both, the durability to * 

active substances and the performance of the photosensitive member 

■ SUMMARY OF THE INVENTION 

o . . - .' ' ■ • ' \- 

[0006] An object of the present invention is to provide an electrophotographic photosensitive member that has solved " 
the above problems, can prevent the photosensitive member from any deterioration caused by various active sub- 
- stances and also may cause no difficulty in electrophotographic performances 

[0007] Another object of the present invention is to provide an electrophotographic photosensitive member that can 
5 always maintain high-quality images free of unfocused images or smeared images even when used repeatedly and 
have a high potential stability. * 

[0008] Still another object of the present invention is to provide a process cartridge and an electrophotographic 
apparatus which employ such an electrophotographic photosensitive member. 

[0009] That is. the present invention provides an electrophotographic photosensitive member comprising a support 
o and a photosensitive layer provided on the support: 

the photosensitive layer containing a compound which is represented by the following Formula (1): 
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OXi n ox 2 

H 1 (1) 



R3 



jo wherein R, represents an alkyl group or an alkenyl group: R 2 , R 3 . R 4 and R 5 are the same or different and each 
represent a hydrogen atorrv an alkyl group or an alkenyl group: and X } and X 2 are the same or different and each 
represent a hydrogen atom, an alkyl group, an alkenyl group or an acryloyl group, provided that X, and X 2 are not 
hydrogen atoms at the same time. 

[0010] The present invention also provides a process cartridge and an electrophotographic apparatus which have 
'5 the electrophotographic photosensitive member described above. ; 

BRIEF DESCRIPTION OF THE DRAWING 

[0011] Figure schematically illustrates an example of the construction of an electrophotographic apparatus having 
20 a process cartridge having the electrophotographic photosensitive member of the present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0012] The electrophotographic photosensitive member of the present invention has a photosensitive layer on a 
25 support, and the photosensitive layer contains a compound represented by the following Formula (1 ): 



OXi 0X 2 

(.1) 



R 

35 wherein R, represents an alkyl group or an alkenyl group: R 2 , R 3 , R 4 and R 5 are the same or different andieach 
represent a hydrogen atom, an alkyl group or an alkenyl group: and X, and X 2 are the same or different and each 
* represent a hydrogen atom, an alkyl group, an alkenyl group or an acryloyl group, provided that X t and X 2 are not 
hydrogen atoms at the same time. 

[0013] The alkyl group represented by Rj in Formula (1) may include a methyl group, an ethyl group and a propyl 
•to group, and may preferably have 1 to 10 ; and particularly 1 to 5, carbon atoms. The alkenyl group represented by R 1 
may include a vinyl group, an ally! group and a propenyl group, and may preferably have 2 to 10 and particularly 2 to 
5, carbon atoms. 

[0014] The alkyl group represented by R 2 to R 5 may include a methyl group, an ethyl group and a propyl group, and 
may preferably have 1 to 10. and particularly 2 to 8. carbon atoms. The alkenyl group represented by R 2 to R s may 
•*s include a vinyl group, an allyl group and a propenyl group, and may preferably have 2 to 10. and particularly 2 to 6, 
carbon atoms.' 

[0015] The alkyl group represented by X t and X 2 may include a methyl group, an ethyl group and a propyl group, 
and may preferably have 1 to 10 : and particularly 1 to 5. carbon atoms. The alkenyl group represented by Xj and X 2 
may include a vinyl.group, an allyl group and a propenyl group, and may preferably have 2 to 10. and particularly 2 to 
5 ; carbon atoms. The acryloyl group represented by X, and X 2 may include an acryloyl group, a methacryloyl group 
and an ethacryloyl group. In the present invention, at least one of X, and X 2 may preferably be an acryloyl group, and 
particularly one of X t and X 2 may be an acryloyl group and another may be a hydrogen atom. 
[0016] These groups may each have a substituent. The substituent may include alkyl groups such as methyl, ethyl 
and propyl, alkoxyl groups such as methoxyl, ethoxyl and propoxyl. aryl groups such as phenyl and naphthyl and 
55 halogen atoms such as a fluorine atomT a chlorine atom and a bromine atom." ~ ^ ~ - - 

[0017] In the present invention, in addition to the compound represented by Formula (1), the photosensitive layer 
may preferably further contain a phosphorus compound represented by the following Formula (2), in view of an ad- 
vantage that the present invention can be more remarkably effective: 
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(2) 



wherein X 3 and X 4 represents an alkyl group or an alkenyl group 

[0018] • In the compound represented by Formula (2). the alkyl group may include a methyl group, an ethyl group and 

a- propyl group, and may.preferably have 1 to 10. and particularly 1 to 5. carbon atoms. The alkenyl group may include 

a yinyj group, an allyl group and a propenyl group, and may preferably have 2 to 1 0. and particularly 2 to 5. carbon atoms. < - " - - 

[001 9] These groups may each have a substituent. The substituent may include alkyl groups such as methyl, ethyl 

and propyl, alkoxyl groups such as methoxyl. ethoxyl and propoxyl aryl groups such as phenyl and naphthyl. and 

halogen~atoms-such~as-a-fluorine~ato~m:^ ~ : ~~ : 7-~ ^ " ^ " ~~ 

[0020] The compound represented by Formula (1 ) may specifically include examples of the following compounds / 
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[0021] Among them, particularly, the compound represented by Formula (1)-2 may be preferable 
[0022] The compound represented by Formula (1) may preferably be added in an amount within the range of from 
0.2 to 20% by weight, and particularly preferably from 0.3 to 17% by weight, based' on the total weight of the. photo- 
sensitive layer to which the compound is added. If it is added in an amount less than 0 2% by weight, its addilion may 
be less effective. If it is added in an amount more than 20% by weight, a difficulty such as a decrease in sensitivity and 
an increase in residual potential tends to occur. 

[0023] The compound represented by Formula (2) may specifically include examples of the following compounds. 
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Exemplary Compound (2) -2 : - - 
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Exemplary Compound (2)-6 
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* [0024] Among them, particularly, the compound represented by Formula (2)-4 may be preferable. 
[0025] The compound represented by Formula (1 ) and the phosphorus compound represented by Formula (2) may 
preferably be added in an amount within the range of from 0.2 to 20% by weight, and particularly preferably from 0.5 

' to 17% by weight, in total based on the total weight of the photosensitive layer to which the compounds are added. 
These may preferably be mixed in a ratio of the compounds Formula (i):Formula (2) of from 0.1:1 to 1:0.1. and par- 
ticularly preferably from 0.3:1 to 1:0.3. If these are added in an amount less than 0.2% by weight in total, their addition 
may be less effective. If these are added in an amount morethan 20% by weight, a difficulty such as a decrease in 
sensitivity and an increase in residual potential tends to occur. ' 

[002$] The photosensitive layer used in the present invention may have a form of a single-layer type in which a 
charge-generating material and a charge-transporting material are contained in the same layer, or a laminated multi- 
layer type which has a charge generation layer containing a charge-generating material and a charge transport layer 
containing a, charge-transporting material. ' 

'.[0027]: The-charge-generating material used in the present mvention'may include pyrylium dyes , thiopyrylium dyes, 
phthalocyanine pigments, anthanthrone pigments: dibenzpyrenequinone pigments, pyranthrone pigments, azo pig- 
ments! indigo pigments, quinacridone pigments and quinocyanine pigments. ,„ • 
[0028] The charge-transporting material used in the present invention may include hydrazone compounds, pyrazoline 
compounds , styryl compounds, oxazole compounds, thiazole compounds, triarylamine compounds, triarylmethane 
compounds, and polyarylalkane compounds. 

[0029]'* In the present invention, in view of the matching between the compound represented by Formula (1 ) and the 
phosphorus.compoundTepresented by Formula (2). the charge-transporting material may preferably be at least one 
of a styryl compound represented by the following Formula (3). a triarylamine compound represented by the following 
Formula (4) and a hydrazone compound represented by the following Formula {5)\ 
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wherein Ar, and Ar 2 each represent an aromatic hydrocarbon ring group: Ar 3 represents a divalent aromatic hydrocar- 
bon ring group or a divalent heterocyclic group: R 6 represents ah alkyl group or an aromatic hydrocarbon ring group: 
Ft 7 represents a hydrogen atom, an alkyl group or an aromatic hydrocarbon ring group: n is 1 or 2: and F^ and R 7 may 
combine to form a ring when n is 1 , ' ' / 
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wherein Ar 4 . Ar 5 and Ar 6 each represent an aromatic hydrocarbon ring group or a heterocyclic group. 
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wherein R 8 represents a hydrogen atom or an alkyl group; R 9 and R 10 each represent an alkyl group or an aromatic 
hydrocarbon ring group: m is 1 or 2: and A represents an aromatic hydrocarbon ring group, a heterocyclic group or 
-CH=C(R n )R 12; where R n and R 12 each represent a hydrogen atom, an aromatic hydrocarbon ring group or a hete- 
rocyclic group, provided that R n and R l2 are not hydrogen atoms at the same time. 

[0030] Ar, and Ar 2 in Formula (3) each represent an aromatic hydrocarbon ring group such as phenyl, naphthyl or 
anthryl. Ar 3 represents an aromatic hydrocarbon ring group such as benzene, naphthalene or anthracene, or a divalent 
group formed by removing two hydrogen atoms from a heterocyclic ring such as thiophene or furan. Rg represents an 
alkyl group such as methyl, ethyl, propyl or butyl, or an aromatic hydrocarbon ring group such as phenyl or naphthyl 
R 7 represents an alkyl group such as methyl, ethyl, propyl or butyl, an aromatic hydrocarbon ring group such as phenyl 
or naphthyl. or a hydrogen atom. Letter symbol n represents 1 or 2. •■ 
[0031] Any of Ar r Ar 2 . Ar 3 , Rg and R 7 may have a substituent, and the substituent may,inciude alkyl groups such 
as methyl, ethyl, propyl and butyL alkoxyl groups such as methoxyl. ethoxyl and propoxyL aryloxy groups such as 
phenoxy and naphthoxy. halogen atoms such as a fluorine atom, a chlorine atom and a bromine atom, and di-substituted 
amino groups such as dimethy!amino : diethylamino and diphenylamino. When n is 1 : R 6 and R 7 may combine directly 
or through a carbon atom, a sulfur atom or an oxygen atom to form a ring \ 
[0032] Ar 4 . Ar 5 and Ar 6 each represent an aromatic hydrocarbon ring group such as phenyl, naphthyl. anthryl. pyrenyl, 
fluorenyL phenanthryl. 9, 10-dihydrophenanthryl and fluorenyl. or a heterocyclic group such as pyridyL quinolyl. diben- 
zothienyl, dibenzofuryl. N-methylcarbazole, N-ethylcarbazole and N-tolylcarbazole. ^ 
[0033] Any of Ar 4 . Ar 5 and R 6 may have a substituent and the substituent may include alkyl groups such as methyl, 
ethyl, propyl and butyl, aralkyl groups such as benzyl phenethyl and naphthylmethyC alkoxyl groups such as methoxyl, 
ethoxyl and propoxyl. aryloxy groups such as phenoxy and naphthoxy, halogen.atoms such as a fluorine atom, a 
chlorine atom, a bromine atom and an iodine atom, aromatic hydrocarbon ring groups such as phenyLand biphenyl, 
and diarylamino groups such as diphenylamino and ditolylamino. dialkylamino groups such as dimethylamino and 
diethylamino. alky laralkylamino groups such as benzylmethylamino and benzylethylamino. a nitro group.and a hydroxyl 
group. , - : ' 

[0034] R 8 represents an alkyl group such as methyl, ethyl and propyl, or a hydrogen atom. Rg and R 10 each represent 
an alkyl group such as methyl, ethyl and propyl, an aralkyl group such as benzyl or phenethyl, or an aromatic hydro- 
carbon ring group such as phenyl, naphthyl or anthryl. R 9 and R 10 may combine to form a ring.- Letter symbol m rep- 
resents 1 or 2. Any of R 8 . R 9 and R 10 may also have a substituent. and the substituent may include alkyl groups such 
as methyl and ethyl, alkoxyl groups such as methoxyl- and ethoxyl, and halogen atoms such as a fluorine-atom, a 
chlorine atom and a bromine atom. 

[0035] A represents an aromatic hydrocarbon ring group such as phenyl, naphthyl. anthryl and pyrenyl. a heterocyclic 
group such as thienyl, furyl, N-methylcarbazole or N-ethylcarbazole. or -CH=C(R n )R 12 . where R n and R 12 each rep- 
resent a hydrogen atom, an aromatic hydrocarbon ring group such as those described above or a heterocyclic group 
such as those described above, provided that R n and R 12 are not hydrogen atoms at the same time. These aromatic 
hydrocarbon ring group and heterocyclic group may also each have a substituent, and the substituent may include 
alkyl groups*such as methyl and ethyl.'alkoxyl groups such as methoxyl and ethoxyl . halogen atoms such as a fluorine 
atom, a chlorine atom and a bromine atom, dialkylamino groups such as dimethylamino and diethylamino, diaralkylami- 
no groups such as dibenzylamino and diphenethylamino, and diarylamino groups such as diphenylamino and di-p- 
tolylamino. ' ' . . . ? 

[0036] Preferred examples of the styryl compound represented by Formula (3) : the triarylamine compound repre- 
sented by Formula (4) and the hydrazone compound represented by Formula (5) are given below. 
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Exemplary Compound (3)-Il Exemplary Compound ( 3 ) 
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Exemplary Compound (4)-67 
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Exemplary Compound ( 5 )-3 Exemplary Compound ( 5 )-4 
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Exemplary Compound (5)-30 Exemplary Compound (5)-3l 
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Exemplary Compound (5)-43 Exemplary Compound (5)-44 




Exemplary Compound (5)-45 

(HsC2) 2 N-^>v /© 
>CH-CH=N-N . 

[0037] In the case of the single-layer type., the photosensitive layer can be formed by coating a fluid prepared by 
dispersing and dissolving the above charge-generating material and charge-transporting materjal in a suitable binder 
followed by drying. 

[0038] The laminated multi-layer type is grouped into one in which the charge generation layer and the charge trans- 
port layer are formed in this order and one in which the charge transport layer and the charge generation layer are) 
formed in this order. 

[0039] In the former, the charge generation layer can be formed by coating a fluid prepared by dissolving the charge- 
generating material in a binder resin and a solvent or dispersing them by means of a homogenizer an ultrasonic 
dispersion machine, a ball mill, a vibration ball mill. a,sand mill, an attritor or a roll mill, followed by drying. Alternatively, 
it may be formed by vacuum deposition or sputtering. It may preferably have a layer thickness of Sum or smaller, and 
particularly preferably within the range of from 0.01 to 2 pm. In this instance, an inorganic photoconductive material 
such as selenium or amorphous silicon may also be used. 

[0040] The charge transport layer is formed on the charge generation layer by coating a solution prepared by dis- 
solving the charge-transporting material in a suitable binder resin, followed by drying. It may preferably have a layer 
thickness within the range of from 5 to 40 urn. and particularly preferably within the range of from 8 to 30 urn. 
[0041] In this instance, the compound represented by Formula (1 ) and phosphorus compound represented by For- 
mula (2) in the present invention may preferably be incorporated in the charge transport layer. 
[0042] As for the type where the charge generation layer is superposed on the charge transport layer, both the layers 
can be formed by coating the above organic photoconductive materials together with binder resins. Here, the charge- 
transporting material may preferably be incorporated also in the charge generation layer. 

[0043] The compound represented by Formula (1) and phosphorus compound represented by Formula (2) in the 
present invention may preferably be incorporated in the charge generation layer or in both the charge generation layer 
and the charge transport layer. In the present invention, fluorine-atom-containing resin particles may also be incorpo- 
rated in the photosensitive layer Usable fluorine-atom-containing resin particles may preferably be particles of at least 
one appropriately selected from tetrafluoroethylene resin, trifluorochloroethylene resin, hexafluoroethylene propylene 
resin, vinyl fluoride resin, vinylidene fluoride resin, difluorodichloroethylene resin, and copolymers of any of these. In 
particular, particles of tetrafluoroethylene resin or vinylidene fluoride resin are preferred. The resin particles may have 
molecular weight and particle diameter which may be appropriately selected without any particular limitations. 
[0044] In the present invention, as a protective layer, a resin layer or a resin layer containing conductive particles or 
charge-transporting material may be provided on the photosensitive layer. In this instance, the compound represented 
by Formula (1) and phosphorus compound represented by Formula (2) in the present invention may preferably be 
incorporated in the protective layer or in both the protective layer and the photosensitive layer. In the present invention, - 
the protective layer is defined to be also a kind of the photosensitive layer 

[0045] The support used in the present invention may be any of those having a conductivity It may include (1 ) those 
made of a metalor alloy such as aluminum, an'alumin unfa Hoy stainless steel and copper (2) non-conductive supports 
such as glass, resin and paper or the above (1 ) conductive supports on which a metal or alloy such as aluminum, an 
aluminum alloy, palladium, rhodium, gold or platinum has been vacuum-deposited or laminated to form a thin film, and 
(3) non-conductive supports such as glass, resin and paper or the above (1) or (2) conductive supports on which a 
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conductive material' such as a conductive polymer, tin oxide or indium oxide. has been vacuum-deposited or a fluid 

prepared by dispersing such a~cond uct ' ve " mater ' a 

form a thin film. . • - 

[0046] The support may have a form including the form of a drum; the form of a sheet and the form of a belt, and 
may preferably be made to have. a form suited to electrophotographic apparatus to be. used. . 
, [0047] In the present-invention, a subbing layer having the function of adhesion and the function as a barrier may 
be provided between the support and the photosensitive layer. The subbing layer can be formed using casein, polyvinyl 
alcohol, nitrocellulose, polyamides (such as nylon 6. nylon 66. nylon 610. copolymer nylon and alkoxymethylated nylon), 
polyurethane or aluminum oxide. The subbing layer may preferably have a layer thickness of 5 u.m or less, and par- 
ticularly preferably from 0. 1 to 3 um. , . . . .... • ._' ... . _ . . _ ., . . , . . 

[0048] When the various layers described above are formed by coating, the coating process may include dip coating, 
spray coating, spin coating ; roller coating. Mayer bar coating and blade coating. - 

[0049]~~ The ele^tropribtogl^ be TTdt^liTa^plie^ln^lectro-" 

photographic copying machines, but also widely applied in the fields where electrophotography is applied, e.g.. laser 
beam printers. CRT printers, LED printers, facsimile systems and electrophotographic engraving systems. 
[0050] The process cartridge and electrophotographic apparatus of the present invention will be described below. 
Figure schematically illustrates the construction of an electrophotographic apparatus having a process cartridge having 
the electrophotographic photosensitive member of the present invention. . * 

[0051] In the Figure, reference numeral 1 denotes a drum type electrophotographic photosensitive member of the 
present invention, which is rotatingly driven around an axis 2 in the direction of an arrow at a given peripheral speed. 
The photosensitive member 1 is. in the course of its rotation, uniformly electrostatically charged on its periphery to a 
positive or negative, given potential through a primary charging means 3. The photosensitive member thus charged 
is then imagewise exposed to light 4 emitted from an exposure means (not shown) for slit exposure or laser beam 

scanning exposure. Thus, an electrostatic latent image is formed. 

[0052] The electrostatic latent image thus formed is subsequently developed by toner (made into a visible image) 
by the operation of a developing means 5. The toner image thus formed on the photosensitive member 1 is further 
transferred by the operation of a transfer means 6. to the surface of a transfer medium 7 fed from a paper feed section 
(not shown) to the part between the photosensitive member 1 and the transfer means 6. The transfer medium on; which* 
the toner image has been formed is sent through a transport section (not shown) to an image fixing means 8. where 
the toner image is fixed. • ■ • . '< - 

[0053] Meanwhile, the residual toner, not transferred to the transfer medium and having remained on the photosen- 
sitive member 1 . is collected by a cleaning means 9. When any residual charges are left in the photosensitive member, 
it is better to apply pre-exposure light 10 to the photosensitive member 1 by a pre-exposure means (not shown) to 
effect charge elimination. Meanwhile, in this electrophotographic apparatus, as a light source of the imagewise expo- 
sure light 4. a halogen lamp, a fluorescent lighting, a laser or an LED may be used. Any other auxiliary process may 
optionally be added. 

[0054] In the present invention, the apparatus may be constituted of a combination of plural components integrally 
joined as a process cartridge from among the constituents such as the above electrophotographic photosensitive mem- 
ber 1 . primary charging means 3. developing means 5 and cleaning means 9 so that the process cartridge is detachable 
from the body of the electrophotographic apparatus such as a copying machine or a laser beam printer. For example, 
at least one of the primary charging means 3. the developing means 5 and the cleaning means 9 may be integrally' 
supported in a cartridge together with the photosensitive member 1 to form a process cartridge 11 that is detachable 
from the body of the apparatus through a guide means such as a rail 12 provided in the body of the apparatus. 
[0055] The present invention will be described below in greater detail by giving Examples. ... 

Example 1 

[0056] ' On an aluminum cylinder of 24 mm diameter and 257 mm long used as a support, a coating fluid prepared 
using 10 parts (parts by weight: the same applies hereinafter) of tinoxide-coated titanium oxide as a conductive pig- 
ment, 10 parts of titanium oxide as a resistance modifying pigment 10 parts of phenol resin as a binder resin. 0 001 
part of silicone oil as a leveling agent* and 20 parts of 1/1 methanol/methyl cellosolve as a mixed solvent was coated . 
by dip coating, followed by heat-curing at 1 40° C for 30 minutes to form a conductive layer with a layer thickness of 1 5 urn 
[0057] Next, on this conductive layer, a solution prepared by dissolving 3 parts of N-methoxymethylated nylon and 
3 parts of copolymer nylon in a mixed solvent of 65 parts of methanol and 30 parts of n-butanol was coated, followed 
by drying to form an intermediate layer with a layer thickness of 0.5 um 

[0058] Next, as charge-generating materials 4 parts of a oxytitanium phthalocyanine having strong peaks at 9.0°, 
14.2°, 23.9° and 27.1° of diffraction angles 20 plus-minus 0.2° as measured by CuKa characteristic X-ray diffraction 
and 1 part of an azo pigment represented by the formula: . , 
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CI 



HNOCHNOC OH 



- ; CI 
0 HO OONHCONH-^) 

5) <o> 



'0 and also 3 parts of polyvinyl butyral(trade name: S-LEC BM-2: available from Sekisui Chemical Co.. Ltd.) and 80 parts 
of cyclohexanone were dispersed for 4 hours by means of a sand grinder making use of glass beads of 1 mm diameter 
followed by addition of 1 1 5 parts of methyl ethyl ketone to obtain a charge generation layer coating fluid. This coating 
fluid was coated on the intermediate layer by dip coating, followed by drying to form a charge generation layer with a 
layer thickness of 0.3 -urn 
lis [0059] Next. 7 parts of an amine compound represented by the formula: . 



H,C 




25 3 parts of an amine compound represented by the formula: 



30 



H 3 C CH 3 




40 



45 



0.5 part of a compound (trade name: SUMILIZER GS: available from Sumitomo Chemical Co., Ltd.) as the compound 
of Formula (1 ). represented by the formula: , . . . . 



OH 

ii < 

0-C-C=CHz 



t-C 5 Hu t-CsHn 



50 



0.5 part of a phosphorus compound (trade name: IRGAFOS-168. available, from Ciba-Geigy (Japan) Limited), repre- 
sented by the formula: ' 



55 



rC(CHa)3 A 
•-^O-^-CtCHa),/ 



33 
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and 10 parts of a polycarbonate resin (trade name. PANLITE L:1250: available from Teijin Limited) were- dissolved in 
a^m i x ed^sol ve n t~of ~50~pa r ts~of inon oc hioroben z en e~a~nd 7-1 0~paTtsTdf "d ichloromethane. The resu Itan rcoa t'incfsol u t ion 
was coated on the charge generation layer by dip coating, followed by drying at 110°C for 1 hour to form a charge 
transport/layer with a layer thickness of 20 pm. Thus, an electrophotographic photosensitive member was produced. - 
[0060] Using the electrophotographic photosensitive member thus produced, a running test was made. As arvappa- 
ratus used in the test, a laser beam printer LASER JET 5 P. manufactured by Hewlett Packard Co... was- remodeled 
and used, which was so remodeled that its exhaust fan was removed and its main air duct was stopped up. A running 
test to reproduce images continuously on 5.000 sheets was made in an environment ;of 32.5°C and 85%RH to evaluate 
image quality visually, immediately after the test was completed, and to examine variations in light-area potential be- 
tween, the one. at ; the initialstage and the . one after, running. .When the value otvariationJs.positive.-it means that the^ 
absolute value of light-area potential has increased. and : when negative, it has decreased 

[0061] The image quality was evaluated by examining whether or not smeared images occurred and. when occurred, 
th^i?^te?irwasTated"irTthree ranks~~ ' ~* " " ~" r ! " ] ; ~" 

.[0062] The results are shown in. Table 1. 

Example 2 . 

[0063] An electrophotographic photosensitive member was produced in the same manner as in Example 1 except 
that the charge-transporting material was replaced with a styryl compound represented by the formula: . , 




Evaluation I was made similarly. The results are shown in Table 1: 

Example 3 ' ' . ' : ' ' ' ' . _ ' 

[0064] An electrophotographic photosensitive member was produced in the same manner as in Example 1 except 
that the charge-generating material was replaced with an azo pigment represented by the formula: 




and also the resin was replaced with polyvinyl butyral (trade name: S-LEC BL-S:. available from Sekisui Chemical Co., 
Ltd.). Evaluation was made similarly. The results are shown in Table 1 . . . ' . , 

Example 4 ' ' " " . ' • ' ' 

[0065] - An electrophotographic photosensitive member was produced in the same manner as in Example 1 except 
that the charge-generating material was replaced with an azo pigment represented by the formula: , 1 - ' 
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is 



30 



35 



40 



50 



55 



and the charge-transporting material was replaced with a hydrazone compound represented by the formula: 




25 Evaluation was made similarly. The results are shown in Table 1. 
Example 5 



[0066] An electrophotographic photosensitive member was produced in the same manner as in Example 1 except 
that the charge-generating material was replaced with an t -type copper phthalocyanine. Evaluation was made similarly. 
The results are shown in Table 1 . 

'Example 6 

[0067] An electrophotographic photosensitive member was produced in the same manner as in Examples except 
that the compound represented by Formula (1) and the phosphorus compound were used in an amount of 0.3 part 
and 0.7 part, respectively. Evaluation was made similarly. The results are shown in Table 1 . 

Example 7 

[0068] An electrophotographic photosensitive member was produced in the same manner as in Example 1 except 
that the compound represented by Formula (1) and the phosphorus compound were used in an amount of 0.7 part 
and 0.3 part, respectively Evaluation was made similarly. The results are shown in Table 1. 

45 Comparative Example 1 / ; . 



[0069] An electrophotographic photosensitive member was produced in the same manner as in Example 1 except 
that the compound represented by Formula (1) was replaced with a compound represented by the formula: 

'• • " ' on • • ■• : : '- 

OH ' 0-CH>CH 2 



cn ch 3 



BNtSOOC ID- <£P 091 8269 A2 I > 



35 
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Evaluation was made similarly. The results are shown in Table 1. 



Comparative Example 2 

[0070] An electrophotographic photosensitive member was produced in the same manner as in Example 1 except 
that the compound represented by Formula (1 ) was replaced with a compound represented by the formula: 



10 



H*UrT_ 



Evaluation was made similarly. The results are shown in Table 1 . ; 
Comparative Example 3 v ' " V 

20 [0071] An electrophotographic photosensitive, member was produced in the same manner as in Example 1 except 
that the compound represented by Formula (1) was not used.. Evaluation was made similarly. The results are shown- 
in Table 1 . - ' 
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Table 1 



After 5,000 sheet running * 


Smeared image 


Light-area potential variation (V) 


Example: 




.1. 
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.... 0 ' 


- 2 
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0 : 
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+10 
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+5 
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A 


-5 
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A 


+5 .' 


Comparative Example: 




1 


B 


+50 


2 


C 


-15 . 


" 3 


B 


-20 



Remarks: 



Not occurred 

Slightly occurred. . ' 
Occurred on the whole area. 



(The same applies hereinafter.) ' 

Example 8 • - . ' • • 

[0072] On an aluminum cylinder of 30 mm diameter and 346 mm long used as a support, an intermediate layer with 
a layer thickness of 1 urn was formed in the same manner as in Example 1. : ^ 

[0073] Next, as a charge-generating material 10 parts of an azo pigment represented by the formula: 



36 
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10 



is 



20 



25 



CI 

<O^HN0CHN0C 



CI 




OH N . N HO 

N=N "^>^ o v >-^>-N=N -^O 



COKHCONH-^) 



and also 6 parts of polyvinyl butyral (trade name: S^LEC BL-S: available from Sekisui Chemical Co.. Ltd.) and 50 parts' 
of cyclohexanone were dispersed for 4 hours by means of a sand grinder making use of glass beads of 1 mm diameter, 
followed by addition of 50 parts of tetrahydrofuran to obtain a charge generation layer coating fluid. This coating fluid 
was coated on the intermediate layer by dip coating, followed by drying to form a charge generation layer with a layer 
thickness of 0.2 jim. 

[0074] Next, a charge transport layer with a layer thickness of 25 jam was formed in the same manner as in Example 
1. Thus, an electrophotographic photosensitive member was produced. 

[0075] Using the electrophotographic photosensitive member thus produced, a running test was made. As an appa- 
ratus used in the test, an electrophotographic copying machine NP-2020. manufactured by CANON INC.. was used. 
In this test, the exhaust system was not operated at all. A running test to reproduce images continuously on 20.000 
sheets was made in an environment of 32 5°C and 85%RH to evaluate image quality and examine variations in light- . 
area potential in the same manner as in Example 1 . The results are shown in Table 2. 

Example 9 * ■ * .... 

[0076] An electrophotographic photosensitive member was produced in the same manner as in Example 8 except 
that the charge-generating material was replaced with an azo pigment represented by the formula: ' 'Z- 




OT3 HO 



CI 

CONH-^O) 



Evaluation was made similarly. The results are shown in Table 2. 
Example 10 

•*o [0077] An electrophotographic photosensitive member was produced in the same manner as in Example 8 except 
that the charge-generating material was replaced with an azo pigment represented by the formula: 



45- 



©-BN0C OH m) m COM-® 



50 



55 ■ 



Evaluation was made similarly. The results are shown in Table 2. 
Example 11 

[0078] An electrophotographic photosensitive member was producedTh the same~manner asin i Example~8 except 
that- the compound represented by Formula (1) and the' phosphorus compound were used in an amount of 0.3 part 
and 0.7 part, respectively. Evaluation was made similarly. The fesults are shown in Table 2. 



37 



EP 0 918 259 A2 



Example 12 



[0079] An electrophotographic photosensitive member was produced in the same manner as in Example S except 
that the compound represented by Formula (1 ) and the phosphorus compound were used in an amount of 07 part 
5 and 0.3 part, respectively. Evaluation was made similarly. The results are shown in Table 2. 

Comparative Example 4 . 

[0080] An electrophotographic photosensitive member was produced in the same manner as in Example 8 except 
M Ibatjhe .^mppuadjLepiesejated. by. FormulaJ 1 X was/replaced witrr acompound represented.byJhe formula: _ _ 



15 



20 



OH H 0-C- 
CH 3 CH 3 



0-H :~ 

l( i 
0-C-C=CH 2 

-t-C-Hs 



Evaluation was made similarly. The results are shown in Table 2. 

Comparative Example 5 ■ ' - 

' ' ' . .-i 

25 [0081] An electrophotographic photosensitive member was produced in the same manner as in Example 8 except 
that the compound represented by Formula (1 ) was replaced with a compound represented by the formula: 



30 



HsC'.-t 
H0-^5)-CH3 
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Evaluation was made similarly. The results-are shown in Table 2. 

Comparative Example 6 . -' . ' 

[0082] An electrophotographic photosensitive member was produced in the same manner as in Example 8 except 
that the compound represented by Formula (1 ) was not used Evaluation was made similarly. The results are shown 
in Table 2. 

Table 2 



After 20.000 sheet running 


Smeared image 


Light-area potential variation (V) 
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Table 2 (continued) 



After 20 000 sheet running 


Smeared image 


Light-area potential variation fV) 


Comparative Example. 




.5 


"C 


-30 


6 


B 


-35 



10 Example 13 . * - : . • . , 

[0083] A conductive layer, an intermediate layer and a charge generation layer were formed successively on a support 
in the same manner as in Example 1 except that the charge-generating material was replaced with 5 parts of an azo 
pigment represented by the formula: 

is ' .• 



20 



(o^HNOC 

C2H5 




C0NH-£>) 

C2H5 
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[0084] Next, a charge transport layer with a layer thickness of 20 was formed in the same manner as in Example 
. 1 except that the two types of charge-transporting materials used therein were replaced with 10 parts of the exemplary 
triarylamine compound (4)-4. Thus, an electrophotographic photosensitive member was produced. 
[0085] Using the electrophotographic photosensitive member thus produced, evaluation was made in the same man- 
ner as in Example 1 . The results are shown in Table 3. 

Example 14 

[0086] An electrophotographic photosensitive member was produced in the same manner as in Example 13 : except 
that the triarylamine compound was replaced with the exemplary triarylamine compound (4)-7. Evaluation was made 
similarly. The results are shown in Table 3. 

Example 15 

[0087] An electrophotographic photosensitive member was produced in the same manner as in Example 13 except 
that the triarylamine compound was replaced with the exemplary triarylamine compound (4)-l2. Evaluation was made 
similarly. The results are shown in Table 3. 

Example 16 * * - ■ • 

[0088] An electrophotographic photosensitive member was produced in the same manner as in Example 1 3 except 
that the triarylamine compound was replaced with the exemplary triarylamine compound (4)-22. Evaluation was made 
similarly. The results are shown in Table 3. * - - . 

Example 17 

[0089] An electrophotographic photosensitive member was produced in the same manner as in Example 13 except 
that the triarylamine compound was replaced with the exemplary triarylamine compoyndJ4)-30, Evaluation was made 
similarly. The results' are shown in Table' 3. - - ' 
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Example 18 " • • 

[0090] An electrophotographic photosensitive member was produced in the same manner as in Example 13 except 
that the triarylamine. compound. was replaced with the exemplary triarylamine compound (4)-48. Evaluation was made 
similarly. The results are shown in Table 3. . * ' ' 

Example 19 

[0091] An electrophotographic photosensitive member was produced in the same manner as in Example 13 except 
I Jhatthe triarylamine^compound wasreplaced.with the exemplary.triarylamine compound (4)-63.,Evaluation,was made- 
similarly. The results are shown in Table 3. 



Example 20 ; . ~ ^ 

[0092] An electrophotographic photosensitive member was produced in the same manner as in Example 13 except 
that the compound represented by Formula (1) and the phosphorus compound were used in an amount of 0 3 part 
and 0.7 part ' respectively. Evaluation was made similarly. The results are shown in Table 3. 



Example 21 



. [0093] An electrophotographic photosensitive member was produced in the same manner as in Example 13 except 
that the compound represented by Formula (1) and the phosphorus compound were used in an amount of 0.7 part 
and 0.3 part, respectively. Evaluation was made similarly. The results are shown in Table 3. 

Comparative Example 7^ , 

[0094] An electrophotographic photosensitive member was produced in the same manner as in Example 13 except 
that the compound represented by Formula (1) was replaced with a compound represented by the formula: : - : ■ 



OH 

OH H 0-C-OOI 2 

t-CH* -^rc z -r^pt-c,Hs 

CH 3 CH 3 



Evaluation was made similarly. The results are shown in Table 3. 
Comparative Example 8 .... 

[0095] An electrophotographic photosensitive member was produced in the same manner as in Example 1 3 except 
that the compound represented by Formula ( 1 ) was replaced wiih a compound represented by the formula: 

HsC-t . • • -■' 

Evaluation was made similarly. The results are shown in Table 3. / 
Comparative Example 9 [ [. . . - . v . 

[0096] An electrophotographic photosensitive member was produced in the same manner as in Example 13 except 
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that the compound represented by Formula (1) was not used. Evaluation was made similarly The results are shown 
in Table 3. 



Table 3 
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Example 22 

[0097] The procedure of Example S was repeated until the charge generation layer was formed. 
.[0098] Next, a charge transport layer was formed in the same manner as in Example 13 except that the charge- 
transporting material was replaced with the exemplary triarylamine compound (4)-8. Thus, an electrophotographic 
photosensitive member was produced. 

[0099] On the electrophotographic photosensitive member thus produced, evaluation was made in the same manner 
as in Example Q. The results are shown in Table 4. 

Example 23 * 

[0100] An electrophotographic photosensitive member was produced in the same manner as in Example 22 except 
that the triaryjamine compound was replaced with the exemplary triarylamine compound (4)-22. Evaluation was made 
similarly. The results are shown in Table 4. 

Example 24 v. *- 

[0101] An electrophotographic photosensitive member was produced in the same manner as in Example 22 except 
that the triarylamine compound was replaced with the exemplary triarylamine compound (4)-46. Evaluation was made 
similarly. The results are shown in Table 4. • - * 

Example 25 

[0102] An electrophotographic photosensitive member was produced in the same manner as in Example 22 except 
that the triarylamine compound was replaced with the exemplary triarylamine compound (4)-6l. Evaluation was made 
similarly. The results are shown in Table 4. , ' 

Example 26 

[0103] An electrophotographic photosensitive member was produced in the same manner as in Example 22 except 
that the compound represented by Formula (1) and the phosphorus compound were used in an amount of 6.3 part 
and 0.7 part, respectively. Evaluation was made similarly. The results are shown in Table 4. 
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Example 27 •' • 

[0104] An electrophotographic photosensitive member was produced in the same manner as in Example 22 except 
that the compound represented by Formula (1) and the phosphorus compound were used in an amount of 0.7 part 
5 and 0.3 part, respectively. Evaluation was made similarly. The results are shown in Table 4. 

Comparative Example 10 

[01 05] An electrophotographic photosensitive member was produced in the same manner as in Example 22 except 

19 Jhat.the_compoundje 



is 



20 



30 



35 



CH 3 CH 3 



OH— 
II i 

0-C-C=CH 2 



t-CHs 



Evaluation was made similarly The results are shown in Table 4 ■ -: - 

Comparative Example 11 

25 [0106] An electrophotographic photosensitive member was produced in the same manner as in Example 22 except , 
that the compound represented by Formula (1) was replaced with a compound represented by the formula: . 



HgCn**t 



Evaluation was made similarly. The. results are shown in Table 4. 

Comparative Example 12 " . - ' . * . . . / " " 

[0107] An electrophotographic photosensitive member was produced in the same manner as in Example 22 except 
that the compound represented by Formula (1 ) was not used Evaluation was made similarly. The results are shown 
in Table 4. . 
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Table 4 
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Table 4 (continued) 
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Example 28 

[0108] An electrophotographic- photosensitive member was produced in the same manner as in Example 1 3 except 
that the triarylamme compound was replaced with the exemplary styryl compound (3)-5. 

[0109] On the electrophotographic photosensitive member thus produced, evaluation was made in the same manner 
as in Example 1 . 

[0110] The results are shown in Table 5. 
Example 29 ' 

[0111] An electrophotographic photosensitive member was produced in the same manner as in Example 28 except 
that the styryl compound was replaced with the exemplary styryl compound (3)-8. Evaluation was made similarly. The 
results are shown in Table 5. 

- Example 30 • • • ' >-fr- 

[0112] An electrophotographic photosensitive member was produced in the same manner as in Example 28 except 
that the styryl compound was replaced with the exemplary styryl compound (3)-10. Evaluation was made similarly. The 
results are shown in Table 5. 

Example 31 

[0113] An electrophotographic photosensitive member was produced in the same manner as in Example 28 except 
that the styryl compound was replaced with the exemplary styryl compound (3)-1 4. Evaluation was made similarly. The 
results are shown in Table 5. 

Example 32 

[0114] An electrophotographic photosensitive member was produced in the same manner as in Example 28 except 
: that the styryl compound was replaced with the exemplary styryl compound (3)-2V. Evaluation was made similarly The 
results are shown in Table 5, ' • .**■*' * 

Example 33 

[0115] An electrophotographic photosensitive member was produced in the same manner as in Example 28 except 
that the styryl compound was replaced with the exemplary styryl compound (3)-27. Evaluation was made similarly. The 
results are shown in Table 5. 

Example 34 • - • • - - ...... 

[0116] An electrophotographic photosensitive member was produced in- the same manner as in Example 28 except 
that the styryl compound was replaced with the exemplary styryl compound (3)-33. Evaluation was made similarly. The 
results are shown in Table 5. 

Example 35 



[0117] An electrophotographic photosensitive member was produced in the same manner as in Example 28 except 
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that the compound represented by Formula (1) and the phosphorus compound were used in an amount of 0.3 part 
and 0.7 part, respectively. Evaluation was. made similarly. The results are 'shown in/Table 5. 

Example 36 '" ' * , " • " ' ; . • .... - 

■ [01 18] An electrophotographic photosensitive member was produced in the same manner as in Example 28 except 
that the compound represented by Formula (1) and the phosphorus compound were used in an amount of 0.7 part 
and 0.3 part, respectively. Evaluation was made similarly. The results are shown in Table 5. 

Comparative Example .13 _, '. .: .. .. „ .. . . '„ . .., . ... ... .. . ,. ... 



[0119] An electrophotographic photosensitive member was produced in the same manner as in Example 28 except 
1 ha ft hlfclfrTpo un d 7epr esen ted ~b~yToFmu la~( '1 " ) wasTe^lac^^itrTacompound Tepresen tecJ'6y Ihe~f oTmu la: ~ 
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0-C-C=CH 2 



f0)~C-^j-t-C,H9 



25 



Evaluation was made similarly. The results are shown in Table 5. 
Comparative Example 14 

[0120] .An electrophotographic photosensitive member was produced in the same manner as in Example 28 except 
that the compound represented by Formula (1 ) was replaced with a compound represented by theformula: 



■30 



35 



H9 Cm "t 



* Evaluation was* made similarly. The results are shown in Table 5. -. * * ■ ' * : ■- 

-u> Comparative Example 15 * 

[0121] An electrophotographic photosensitive member was produced in the same manner as in Example 28 except 
that the compound represented by Formula (1) was not used. Evaluation was made similarly. The results are shown 
in Table 5. • 
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Table 5 (continued) 
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Example 37 

[0122] An electrophotographic photosensitive member was produced in the same manner as in Example 22 except 
that the triarylamine compound was replaced with the exemplary styryl compound (3)-3. 

[01 23] On the electrophotographic photosensitive member thus produced, evaluation was made in the same manner 
as in Example 22. The results are shown in Table 6. 

Example 38 

[0124] - An electrophotographic photosensitive member was produced in the same manner as in Example 37 except 
that the styryl compound was replaced with the exemplary styryl compound (3)-1 1 . Evaluation was made similarly. The 
results are shown in Table 6. 

Example 39 , . , . . • ; 

[0125] An electrophotographic photosensitive member was produced in the same manner as in Example 37 except 
that the styryl compound was replaced with the exemplary styryl compound (3)-22. Evaluation was made similarly. The 
results are shown in Table 6. 

Example 40 

[0126] An electrophotographic photosensitive member was produced in the same manner as in Example 37 except 
that the styryl compound was replaced with the exemplary styryl compound (3)-31 . Evaluation was made similarly. The 
results are shown in Table 6. 

Example 41 

[0127] - An electrophotographic photosensitive member was produced in the same manner as in Example 37 except 
that the compound represented by Formula (1) and the phosphorus compound were used in an amount of 0.3 part 
and 0.7 part, respectively. Evaluation was made similarly. The results are shown in Table 6. : ' 



Example 42 • 

[0128] An electrophotographic photosensitive member was produced in the same manner as in Example 37 except 
that the compound represented by Formula (1) and the phosphorus compound were used in an amount of 0.7 part 
and 0.3 part, respectively. Evaluation- was made similarly -The results are shown in Table 6. 

Comparative Example 16 * 

[0129] An electrophotographic photosensitive member was produced in the same manner as in Example 37 : except 
that the compound represented by Formula (1 ) was replaced with a compound represented by the formula: 
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t-c 



OH 
It i 

OH n 0-C-C=CH 2 



a nor cZ "tor 1 

CH 3 CH 3 



.Evaluation. was made similarly The results are shown in Table 6 

Comparative Example 17 



[0130] An electrophotographic photosensitive member was produced in the same manner as in Example 37 except 
that the compound represented by Formula (1) was replaced with a compound represented by the formula: 



HsChV 



Evaluation was made similarly. The results are shown in Table 6: 
Comparative Example 18 

[01 31] An electrophotographic photosensitive member was produced in the same manner as in Example 37 except 
that the compound represented by Formula (1 ) was not used Evaluation was made similarly* The results are shown 
in Table 6. 

Table 6 
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Example 43 



[0132] An electrophotographic photosensitive member was produced in the same manner as in Example 1 except 
that the charge-transporting material was replaced with 9 parts of a triarylamine compound represented by the formula: 
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and 1 part of a styry! compound represented by the formula: 




Evaluation was made similarly. As the result, no smeared images occurred and the variation of light-area potential was 

-5 V . - 

Examples' 44 to 48 & Comparative Examples 19 to 21 

[0133] Electrophotographic photosensitive members were produced in the same manner as in Examples l,to 5 and 
Comparative Examples t to 3. respectively, except that the phosphorus compound was not used and the compound 
represented by Formula (1) was used in an amount 'Of 1 part.. Evaluation was made similarly. The results are shown 
in Table 7. ^ - v / ■ 

" . ' Table 7 : ' ' " 1 y 
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Examples 49 to 51 and Comparative Examples 22 to 24 



[01 34] Electrophotographic photosensitive members were produced in the same manner as in Examples 8 to 1 0 and 
Comparative Examples 4 to 6. respectively, except that the phosphorus compound was not used and the compound 
represented by Formula {1 ) was used in an amount of 1 part. Evaluation was made similarly. The results are shown . 
in Table 8 . k _ • _ * * : . * . _ . ■ . - , ; ^ 
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Table 8 
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Examples 52 to 58 & Comparative Examples 25 to 27 . . • • 

[0135] Electrophotographic photosensitive members were produced in the same manner as in Examples 28 to 34 
and Comparative Examples 1 3 to 15. respectively, except that the phosphorus compound was not used, the compound 
represented by Formula (1) was used in an amount of 1 part and the charge transport layer was formed in a layer 
thickness of 21 urn. Evaluation was made similarly. 
[0136] The results are shown in Table 9 \ V 
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Examples 59 to 62 



[0137] Electrophotographic photosensitive members were produced in the same manner asin Examples 37 to 40, 
respectively, except that the phosphorus compound was not used and the compound represented by Formula (1 ) was 
used in an amount of 1 part. Evaluation was made similarly. The results are shown in Table 10. - 

Example 63 . 

[01 38] An electrophotographic photosensitive member was produced in the same manner as in Example 59 except 
that the styryl compound was replaced with the exemplary styryl compound (3)-37. Evaluation was made similarly. The 
results are shown in Table 10. . . ' * : - • . ' - - *' 
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Comparative Examples 23 to 30 

[0139] Electrophotographic photosensitive members were produced in the same manner as in Comparative Exam- 
ples 16 to 15. respectively . except that the phosphorus compound was not used and the- compound represented by 
Formula (1 ) was used in an amount of 1 part. Evaluation was made similarly. The results are shown in Table 10. 



Table 10 - 
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Example 64 

. ........... - [0140] ' Ah electrophotographic photosensitive member was produced in the same manner as in Example 52 except 

, _ .. . . that the styryl compound was replaced with the exemplary triarylamine compound (4)-5;Evaluatiori*was made similarly. 

30 [0141]. The results are shown in Table 11 ...... ^ , 

■ ■ ' • Example 65 ■•" • '- ■ • • . - 

[0142] An electrophotographic photosensitive member was produced in. the same manner as in Example 64 except 
J5 that the triarylamine compound was replaced with the exemplary triarylamine compound (4)-9. ; Evaluation was made 
similarly. v : ; • •• .. , 

[0143] The results are shown in Table 11'. . ; - 

* ' Example 66 t ■ : 

40 ■ / " . ' 

[0144] An electrophotographic photosensitive member was produced in the same manner as in-Example 64 except 
that the triarylamine compound was replaced with the exemplary triarylamine compound (4)-11-. Evaluation was made 
- ■ similarly. - ....... ........ .......... 

[0145] " The results are shown in Table 11 . ^ 

45 ' ' ■ 

' Example67 ;~ 



[0146] An electrophotographic photosensitive member was produced in the same manner as in Example 64 except 
that the triarylamine compound was replaced with the exemplary triarylamine compound (4)-20. Evaluation was made 
' so., similarly. - . . : • • ' ■ ' " • . • ■ • '<'. ^ • 

t v •. [0147] The results are shown in Table 1 1 . . r . ■• ■ . ' .. • - - • • " 

Example 68 

- '-5S- - [0148] _ An electrophotographic photosensitive member was produced innhe same'manner as'in'Example"64te"xcepf 
that the triarylamine compound was replaced with the exemplary triarylamine compound (4)-39. Evaluation was made 
similarly. % • . ■ , ■ * - ■ ■' ■ . 

[0149] The results are shown in Table 11. * ..••.* .. ...... 
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Example69 . - ~ - 

[0150] An electrophotographic photosensitive member was produced in the same manner as in Example 64 except 
that the triarylamine compound was replaced with the exemplary triarylamine compound ("4)-47. Evaluatioawas made 
s. similarly. 

[0151] The results are shown in Table 11 . 

Example 70 • 

. io [01 52] _ An ^leclrop holograph ic .photosensitive^ produced in.the sam_e_manner asjn_E xample_ 64^ except 

that the triarylamine compound was replaced with the exemplary triarylamine compound (4)-60 ' Evaluation was made 
similarly. 

J0153]~TheTesults~are~shown~in~Table~11~ 

'5 Comparative Examples 31 to 33 

[0154] Electrophotographic photosensitive members were produced in the same manner as in Comparative Exam- 
ples 25 to 27. respectively, except that the styryl compound was replaced with the exemplary triarylamine compound 
(4)-5. Evaluation. was, made similarly. The results are shown in Table 11. - — ' . 

20 ' . ■ ■ . ■ _ . ' ' . • 

- • • • - •• Table 11 ' 
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Example 71 



[0155] An electrophotographic photosensitive member was produced in the same manner as in Example 59 except 
45 that the styryl compound was replaced with the exemplary triarylamine compound (4)-8. Evaluation was made similarly. 
The results are shown in Table 12. . * • . . ■ ' * 

Example 72 

so [0156] An electrophotographic photosensitive member was produced in the same manner. as in Example 71 except 
j that the triarylamine compound was replaced with the exemplary triarylamine compound (4)-27. Evaluation was made ' 
similarly. The results are shown in Table 12. ■ 

Example 73 

55 

[0157] An electrophotographic photosensitive member was produced in the same manner as in Example 71 except 
that the triarylamine compound was replaced with the exemplary triarylamine .compound (4)-43. Evaluation was made 
similarly. The results are shown in Table 12. 
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Example 74 - 

[0158] An electrophotographic photosensitive member was produced in the same manner as in Example 71 except 
that the triarylamine compound was replaced with the exemplary triarylamine compound (4)-58 Evaluation was made 
5 similarly. The results are shown in Table 12. 

Example 75 

[0159] An electrophotographic photosensitive member was produced in the same manner as in Example 71 except 
'0 that the triarylamine compound was replaced with the exemplary triarylamine compound (4)-69. Evaluation was made 
similarly. The results are shown in Table 12. . , - 

Comparative Examples 34 to 36 

'5 [0160] Electrophotographic photosensitive members were produced in the same manner as in Comparative Exam- 
ples 28 to 30. respectively, except that the styryl compound was replaced with the exemplary triarylamine compound 
(4)-8. Evaluation was made similarly. The results are shown in Table 12. . * . 



Table 12 
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Example 76 



40 [0161] An electrophotographic photosensitive member was produced in the same manner as in Example 52 except 
, . that the styryl compound was replaced with the exemplary hydrazone compound {5)-3. Evaluation was made similarly. 
The results are shown in Table 13. , 

Example 77 

' '45 " ' ' " ' .. . . . ' 

[0162] An electrophotographic photosensitive' member was produced in the same manner as in Example 76 except 
that the hydrazone compound was replaced with the exemplary hydrazone compound (5)-6. Evaluation was made 
similarly. The results are shown in Table 13. _ 

so Example 78 ^ ... 

[0163] An electrophotographic photosensitive member was produced in the same manner as in Example 76 except 
that the hydrazone compound was replaced with the exemplary hydrazone compound (5)-12. Evaluation was made 
similarly The results are shown in Table 13. 

Example 79 

■ * ■ [0164] An electrophotographic photosensitive member was produced in the same manner as in Example 76 except 



BWSCOC'D' O61S250AP I 
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that the hydrazone compound was replaced with the exemplary hydrazone compound {5)-17. Evaluation was made 
similarly. The results are shown in Table 1 3. 

. Example 80 " * 

5 . 

[0165] An electrophotographic photosensitive member was produced in the same manner as in Example 76 except 
that the hydrazone compound was replaced with the exemplary hydrazone compound (5)-23. Evaluation was made 
similarly. The results are shown in Table 13. 

[0 Example 8 1_ . ... . . ., ..... .. _ 

[0166] • An electrophotographic photosensitive member was produced in the same manner as in Example 76 except 
that ~ th e~ hy d razon e~compou nd " wa sf rep lac ed " w it hf the~ex em p la ry " h y d ra'zbKe"c6Th^duTrd "{ 5 ) - 357 E va I ua t i on was" ma de~ 
■ similarly. The results are- shown in Table 13. 

is ■ . ■ ■ ' 

Example 82 ... 

- . [0167] An electrophotographic photosensitive member was produced in the same manner as in Example 76 except 
that the hydrazone compound was replaced with the exemplary hydrazone compound (5)-44. Evaluation was made 
20 similarly! The results are shown in Table 13. 

Comparative Examples 37 to 39 . 

[0168] Electrophotographic photosensitive members were. produced in the same manner as- in Comparative Exam-. 
25 pies 25 to 27. respectively except that the styryl compound was replaced with, the exemplary hydrazone compound 
(5)-3. Evaluation was made, similarly. The results are shown in Table 13. 
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Comparative Example: 
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'Example 83 1 • ' " / ,.' . 

so ' ' 

[0169] An electrophotographic photosensitive member was produced in the same manner as in Example 59 except 
that the styryl compound was replaced with the exemplary hydrazone compound (5)-10. Evaluation was made similarly. ' 
The results are shown in Table 14. 

55 Example 84 1 

[0170] An electrophotographic photosensitive member was produced in the same manner as in Example 83 except 
that the hydrazone compound was replaced with the exemplary hydrazone compound (5)-14. Evaluation was made 



52 



EP 0 918 259 A2 



similarly. The results are shown in Table 1 4. 

Example 85 ... . •> ' . 

[0171] An electrophotographic photosensitive member was produced in the same manner as in Example S3 except 
that the hydrazone compound was replaced with' the exemplary hydrazone compound' (5)-20. Evaluation was made 
similarly. The results are shown in Table 14. 

Example 86 

[0172] An electrophotographic photosensitive member was produced in the same manner as in Example S3 except 
that the hydrazone compound was replaced with the exemplary hydrazone compound (5)-25. Evaluation was made 
. similarly. The results are shown in Table 14. 

'5 Example 37 ; 

[0173] An electrophotographic photosensitive member was produced in the same manner as in Example 83 except 
that the hydrazone compound was replaced with the exemplary hydrazone compound (5)-33. Evaluation was made 
similarly. The results are shown in Table 14. - ■ ; , 
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Comparative Examples 40 to 42 

[0174] Electrophotographic photosensitive members were produced in the same manner as in Comparative Exam- 
ples 26 to 30, respectively, except that the styryl compound was replaced with the exemplary hydrazone. compound 
(5)- 10. Evaluation was made similarly. The results are shown in Table 14. ■ , 

Table 14 
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Example 88 

[01 75] An electrophotographic photosensitive member was produced in the same manner as in Example 44 except 
that the charge-transporting material was replaced with 9 parts of a triarylamine compound represented by the formula: 



50 



55 



n H3C V> CH 3 
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and 1 part of a styryl compound represented by the formula: 




JH Evaluation, was. made similarly.^ As _the^result : . no. smeared.images occurred. both^after ^.OOO^heetTunning.and^after; 

5,000 sheet running, and. the variation of light-area potential after 2,000 sheet running was +3 V and the. variation of 
light-area potential after 5.000 sheet running was -t-10 V. 



15 



25 



Examples 89 and 90 . . 

[0176] Electrophotographic photosensitive members were produced in the same manner as in Example 43, except 
that the compound represented by the formula (1) was replaced with the exemplary compounds (1)-1 and (1)-4. re- 
spectively. Evaluation was made similarly. The results are shown in Table 15. . •' 

Examples 91 and 92 

[0177] Electrophotographic photosensitive members were produced in the same manner as in Example 43. except 
that the phosphorus compound represented by the formula (2) was replaced with the exemplary compounds (2)-3 and 
(2)-10 respectively. Evaluation was made similarly. The results are shown in Table 15. - 

Example 93 

[0178] An electrophotographic photosensitive member was produced in the . same manner as in Example 43. except 
that the compound represented by the formula (1 ) was replaced by the exemplary compound (1 )-4 and the phosphorus 
compound represented by the formula (2) was replaced with the exemplary phosphorus compound (2)-10. Evaluation 
was made, similarly. The results are shown in Table 15. 

Example 94 . . . - 

[0179] An electrophotographic photosensitive member was produced in the same manner as in Example 43. except' 
that the compound represented by the formula ( 1 ) was replaced by the exemplary compound ( 1 )-1 0 and the phosphorus, 
compound represented by the formula (2) was replaced with the exemplary phosphorus compound (2)-3. Evaluation 
was made similarly. The results are shown in Table 15. 

-to Examples 95 to 97 " • - \ 

[0180] Electrophotographic photosensitive members were produced in the same manner as in Example 88. except 
that the compound represented by the formula (1) was replaced with the exemplary compounds (1)-1. (1)-4 and (1)- 
10. respectively. Evaluation was made similarly. The results are shown in Table 15. , 
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Table 15 (continued) 
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Claims \ 

1 . An electrophotographic photosensitive member comprising a support and a photosensitive layer provided on the 
support: 

said photosensitive layer containing a compound which is represented by the following Formula (1 ): 



20 



OXi ox 2 

Ra Rl R 5 



( 1 ) 



30 



wherein R, represents an aikyl group or an alkenyl group: R 2 . R 3 . R 4 and R 5 are the same or different and each 
represent a hydrogen atom, an alkyl group or an alkenyl group: and X, and X 2 are the same or different'and each 
v represent a hydrogen atom an alkyl group, an alkenyl group or an acryloyl group, provided that X, and,X 2 are not 
hydrogen atoms at the same time. . . . > 

2. The electrophotographic photosensitive member according to claim 1, wherein said photosensitive layer further 
contains a phosphorus compound represented by the following Formula (2): 



35 



(2) . 



40 wherein X 3 and X 4 represent ah alkyl group or an alkenyl group. . * 

3. ^ The electrophotographic photosensitive member according to claim .1. wherein said.compound represented by 
*" Formula (1) has the following structure: 



45 



50 



0 H 

OH V 0-C^C=CH 2 



t-CsHn t-CsHii 



-55 4. The electrophotographic photosensitive member according to claim*2, wherein said phosphorus compound rep- 
resented by Formula (2) has the following structure: 
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The electrophotographic photosensitive member according to claim 2. wherein said compound represented by 
Formula ( 1 ) and said phosphorus compound represented by Formula (2) have the following structure, respectively: 



o H 



"OH „ 0-C-C=CH 2 

t-CnHs 



CH 3 CH 3 



H9G«*-t _ 
H0-^>-CHc 



The electrophotographic photosensitive member according to claim 1 wherein said photosensitive layer contains 
a charge-transporting material, and the charge-transporting material is represented by the formula selected from 
'the group consisting of the following Formulas (3) to (5): 1 " " . 



N-Ar,-(— CH^C^-^-Rs (3) 



Ar 2 



wherein Ar^ and Ar 2 each represent an aromatic hydrocarbon ring group Ar 3 represents a divalent aromatic hy- 
drocarbon ring group or a divalent heterocyclic group: R 6 represents an alkyl group or an aromatic hydrocarbon 
ring group: R 7 represents a hydrogen atom, an alkyl group or an aromatic hydrocarbon ring group; n is 1 or 2: and 
R 6 and R 7 may combine to form a ring when n is 1 , 

^N-Ar 6 (4) 



wherein Ar 4 . Ar 5 and Ar 6 each represent an aromatic hydrocarbon ring group or a heterocyclic group. 
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r 



/ 



A — ON-N 



(5) 



\ 



R 



m 



wherein R s represents a hydrogen atom or an alkyl group: R 9 and R 10 each represent an alkyl group or an aromatic 
hydrocarbon ring group: m is 1 or 2: and A represents an aromatic hydrocarbon ring group, a heterocyclic group 
or -CH=C(R n )R l2: where R n and R, 2 each represent a hydrogen atom, an aromatic hydrocarbon ring group or 
a heterocyclic group, provided that R n and R 12 are not hydrogen atoms at the same time. 

The electrophotographic photosensitive member according to claim 6. wherein said charge-transporting material 
is represented by Formula (3). 

The electrophotographic photosensitive member according to claim 6. wherein said charge-transporting material 
is represented by Formula (4). 

The electrophotographic photosensitive member according to claim 6. wherein said charge-transporting material 
is represented by Formula (5). j 

A process cartridge comprising an electrophotographic photosensitive member and at least one means selected 
from the group consisting of a charging means, a developing means and a cleaning means: 

said electrophotographic photosensitive member and at least one of said means being supported as one unit' 
and being detachably mountable to the main body of an electrophotographic apparatus: and 
said electrophotographic photosensitive member comprising a support and a photosensitive layerfprovided 
. on the support: . 

said photosensitive layer containing a compound which is represented by the following Formula (1): 



wherein R, represents an alkyl group or an alkenyl group: R 2 . R y R 4 and R 5 are the same or different and 
each represent a hydrogen atom, an alkyl group or an alkenyl group: and X, and X 2 are the same or different 
and each represent a hydrogen atom, an alky] group, an alkenyl group or an acryloyl group, provided that X 1 
and X 2 are not hydrogen atoms at the same time. * - . 

An electrophotographic apparatus comprising an electrophotographic photosensitive member, a charging means, 
an exposure means, a developing means and a transfer means: 

said electrophotographic photosensitive member comprising a support and a photosensitive layer provided 
on the support; 

said photosensitive layer containing a compound which is represented by the following Formula (1 ): 




OXi 



ox 2 



(1) 




OXi 



0X2 
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wherein R, represents an alkyl group or an alkenyl group: R 2 . R3 R4 and R 5 are the same or different and 
each represent s hydrogen atom ; an alkyl group or an alkenyl group: and X, and X 2 are the" same or different 
and each represent a hydrogen atom, an alkyl group, an alkenyl group or an acryloyi group, provided that X, 
and X 2 are not hydrogen atoms at the same time. 

■5 " " '' 
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